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m m » 

-^Otit #2* mRNA f£i|te^£*K y tfty — A _h-e-£tf> mRNA Otf &L&fflWi£tlX# is 

=.*A"#—m. G-m^*^. mmm. ^^(om^^m^^n^xn^p^x 

^fcS) '©W^aSffiA/fc^frjh/C^S 6 - 9 8 7 9 0 #IW 6 

- 2 2 5 7 8 3 ^HI^P 7-194 #|fl^ 9-291 # 

Fl¥7-1 4 7 9 9 2f^) 6 

^«Bja»JiEE»-r5ttffiS:^bT*5 9 , 3&^o«$tJ&^b^SJt&XS^*t«;*IBJi&^ 

mm&Ttmitvfcy. mm 2 000-23689 6-^3$), *ia&b&c (ti2 
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0 0 0-2 3 6 8 9 6^) m<Dm%ihftt>iVX^Z> 0 

T« N .5* (Shatkin, Cell, 9, 645- (1976)), n 1ry?m&\ (Kozak, 

Nucleic Acid. Res., 12, 857- (1984) )^2$&9 N *fc^^(C*DV^T{i^X-Y 

^-iB^iJ^^S^ai^^^^- ^^^ty^^x^r, (#f*pfg 2 8 1 4 4 3 3 
(#Wl 0- 1 4 6 1 9 7^i) o 

5 7mer ©7 >^AftE?!l«:#-r5# y 5? * Ktr 5 ' #»W?««fc:'g"tN 



^^d^^y y tfy— AH^^iHiitKL. (c) ^*°y y tfy—A>mfrfc^tiz>m 

2. xm(c)-e#e>tbfe^^ V^KiB^JSr-g-tr^«rffiVNT > huIB (a) — (c) 

3 . (c) -e# e> ttfc^ fis**? rmmz.&m&mx vtcmn mm&m v> 
*c„ buis (a) - (c) ^^#m^-rs_hiEiia^^^ N 

1"5 JbfB 1 ~ 3 O^-rt^f-fBS^Sx. 

SB?!Jl?fc5 r £ %¥?mk-r S-bfE 1-5 ^T^^l-fSit^rSU 

7. 7 V^Aia?IJ<£>;g£a$ s 3 — 2 0 Ome r <D$mfoX&Z>^ b&eftWLt~f £ 

8 . mmm%ife&&m-rz>x * Kia?ij *° va-?- koiu^ 

"CfcS n t &&mk -T 5-hf5 1-7 CDV^tb^^fS^^^ 
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1 1 . mmm^r 11 — 135 w-rtifc-v&zjti&x ? Ymn^t^mm 

12. 3~200mer ©^^©Al^^^A^^ Ujrf- KWJ^£>&£^ 

1 3. ,mm%jm%%m-t rna ^/^©s* -^sgf?y — ^—m^m 

1 s. xm(c)T*nbfritx* u*rvmv&&trim$:m^x* mm (a) ~ ( c ) 

mm&&7*-t 0 mmtt i4 c-ieu <Dm&& (dpm/s^ih ^mt4>^-^-^ 3 
^mm mm) z^-t. 
m 2 « % 1 0 ~ 6 o % -> a mM^ffiStoic i 9 &m $ tut ? >-s<? m&i&b. 

&m<D&m&<D 2 6 0 nml^ltSM^t. m^t°-?fr8 0 S y tfy- 



®3tt. HtS^©2 2i«er (A) *5<tt^5 7mer (B) (Dy^^J^Wn^ 

&mmmm<D&^j ? ^'&<DmMfe&$:7Fi-o l4 c-Leu (om^^- (W5 

®4« N 4f-^^^#^^$tLfc@^OHSSa^2 2mer SB^'J (A) 
t^31h-r ^^(-51^$tb^:ffi^OHigSmj^5 7mer IB^IJ (B) &-g-ttf§glR£# 
M(Ommm&%:7F-t' 0 Wm\* "C-Leu (dpm/5/zlh flft^y^a^ 

(No. 57-6) &<$t*mm8m<omM?£&%&'ro -femm (2 4^x^4 8 

A'JhT?maC8eI&Ufc3L CBB-e^feUfCo $cPPj&S g fto^ |f (G F P) 

&®jfcu (c) y a?y— j*m&tttitiz>mmi><D&x* y*?- ke^i* 
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Klil0~2 0 0mer tf>^£<£> N AXlft^^ 7 >-^Aia?UT*feo T 
3r W-T 5 tf>. ? ? ^ ^ ^ — & <g &> h (O iz L T it ^-gr&ir -5 # ^ 5 e 

is^vmm&MtitLtcv, tfv^v—v^-^^isvTfiyB^ (pcr) izxvm 



3' ^iR^i: LTte, * h s>:^= K^<t DT«©ifil. 0 3 . 
^ — i: UTte^O^ijte^KJB^S RNA*°y ^7— tf^^l&fr'fcOSrJBV^r i: 

5* ^S'TTSat (Shatkin, Cell, 9, 645- (1976)) §:Sf?lll0 5' 5fc*8H:> 
=3iF$,^gB?lJ (Kozak, Nucleic Acid. Res., 12, 857- (1984)) if.$& 

m<DW&# y x ? vt=i -t=v y ^ * v^-^ k £ ©rat^f Ai-a - 
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(2) mM&m^itfiiss<*n&j&Kf& 

tT *^^ *^t#WEftl©*fe v *#ftfcWt % ^mttfflttHU Pratt, J. M. et 
al. , Transcription and Tranlation, Hames, 179-209, B. D. & Higgins, S. J. ,* 
eds), IRL Press, Oxford (1984) fcfBgtofrSfe^fcJfil ttiStS i t hX~Z Z 0 

(Dte, E.coli S30 extract system (Promega *fcM) t RTS 500 Rapid Tranlation 
System (Roche ftM) ? * **m&M& h <D fi Rabbit 

Reticulocyte Lysate Sytem (Promega &M) ^ Hfc = A^JE2r&3fc© ©J* 
PR0TEI0S™ (TOYOBO^hM) rOH, 

= A«iilii©^i LTft 0J;itf Johnston, F. B. et al. , Nature, 
179, 160-161 (1957) .fcS^tt Erickson. A. H. et al. , (1996) Meth. InEnzymol., 
96, 38-50 *\Z.tt<D*m*m»*Zk#T**Z. JElC, K»tttftif>K:*£*,s 

< #0^3 (4»H 2000-23689 6£*ft«) ^ «Wfi#H*©iSH£ft;* 

8 



nm-tzt&m. mm¥->7-2 o 3 9 8 4-&&m &ft5^bh&-£i^\<\ 

? k vx^hM^mmmmmn. &&b mm(o^m\^^ 9 * ^^^n^m-m 

^m^nris, mmm. atp mm^mmmmmm. tRNA N # 

!Jifl/^!)3-/K 3', 5' -cAMP. £SfeaU jKiif^ttlS. 

RNA^(DS«, S:^RNA/Ky ^ 7— ^^^tf- iix^^gK) 

x^/^-iMtit atp, ^fcttGTPasagtf&jfts. ^-a^ra-^wu 

Yfbth&o m^mtVXn, Hepes — KOH N Tris-H^^Sffl v^ btlZ> 0 ATP 

If^r— ^ 1/7- £>r If* — bn<5 0 y^^i^r 

*— If * — O^fr^il^ ttft, t bJ^MS5l5^> RNase inhibitor (TOYOBO 
l&M^r) ^J& 5 fl§V^ P)tl5„ tRNA f3,Moniter, R. , et al. , Biochim. Biophys. Acta., 
43, 1 (1960)m^ffi.<D&mz3:r)$L&~rZ>Zk&X'%Z>^ rfrJR©t>fc>£JBV<> 

am r^kthy^A, r^tr^y v^a^tf ?>*l5 0 hi-, rna -^y ^ 
y-^ft vxnmm\^^ti^^r2^-^'-\z.mvtch(D^m^!bfb?>, 

t£f*s mz-te, SP6 RNA/Ky * 7— i?^T7 RNA /K U * =7— ^fflV^rt^f 
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^Ofe»O^TA*fc«:gf t Lttt, sty^m (Pratt, J. M. et al. , 
Transcription and Tranlation, Hames, 179-209, B. D. & Higgins, S. J. , eds) , 
IRLPress, Oxford (1984) ) ^ T S J ft. ^*/^-«3^aiiK&fc£j£^fc:fl: 
^^^^^^^^^^^^■^^^^(Spirin, A. S. et al. , Science, 242, 
1162-1164(1988)) „ 3g«f«fe (*JI|«, J2 1 0B*^4«^ WID 6 K fcS 
l^ttMSfc (#12 000-2591 8 6 §E&B#) S^^tf €>*L5o M^tt. # 

j&sj&ay^ is© rna. r$ygg, =.*/i"*?~-mLi$$:i&wmzi&mi^ ^^.m 
^5m®&>j&&m\z.w&-rz>jjm mm2 000-33357 3^n £*t^*l 

mzx^xmmtsti^ ±m(o^unm^mmi^^mm t vxmm^fi. mm 

0 00-3 1 6 5 95^) Wl^rimS. #^Wc9«lR3W£:f||#P 

A^E#ttffl?fc£:/Bv<»fc*&£\ ^^ a -<-Mj:i o~4 0t, L < 1 8 
~3 0°C. U^tL<}j:20~26 < CT^? e HiS^ra^. #v ytfy~-j>>m 

5 #~ 2 R$ffie>«&ad3#tf ^tu d 5 *> 3 o ^S«^* bv^jES^ra i: 
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y#h*^w*»ffe*t5. jj*7^ht, *#«icr± % «-• 

(Endo, Y. , etal., J. Biol. Chem. , 258, 2662-2667 (1983) ) N ]} y — A.?f¥jfj 
faff* PR (Endo, Y., et al. , J. Biol. Chem., 262, 8128-8130(1987)) # 

^ iLTf ^ *«»ca«fK36»ftap*itTv^«aw (0— ft£M±* : m$f* * 1 

2, OOOf) »*fji^~-:/ (H*3K«tt«: 12, OOOf) as*tfe> 
»*fKtt. -1 0, 0 0 0 ^ F ^±0^iRHlfctt5 t o^v^e, 
1 2, 0 0 0 ^ h ^Sg©^f fig^^tt 5 t <D^^^ LV\ 5g#f 

mm&zm^x*^? *f? 5 t r±. *■ ran u & * 
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1 : 6*M*c*>«. Pltt^&ft^MIii«a*«v^ls2fttft|c: 

H\ ^©#BEiiaoT^bt5 0 ^*K«tt»l*ffT^ /SOMA, X 
2r/B^5i: 3 0~3 Ztt'lrpi^'t^S, 

&BLfomc£v&f&Rfozm K ^K)t^w±vtcmAx% mm<D rna. 
^*^-mm&&Mn^ &&m<*sM*$:#m-rzz. buz****** 
Mftmz^ ±m^Kmm\mm^mmvx, mm* 

Natl. Acad. Sci. USA. , 97, 559-564(2000)) i ^^^ 5o ^ 

mtzm^zfis/** \z & v ^ rasa* $ *l s o 

(3) y 7}?y— AM^c7)^# 



12 



fctLtf rfj|£<£> h(DXh. <ik^\(D^m\^o X&n<Dmn%ffi.&&ibTtTc h<DXi> 

w-tz> 0 > a m&m^mm>bmK £ s * sc-a^^s^^siti: Proc. Nati. 

Acad. Sci. USA. , 97, 559-564(2000) l£iE^<7>#$fe^&/BV> £ ^ h & 0 M 

&&mx% z>^m<D$&mx$>th&mzmmn?£< , —f&mm:^<DTmfc 5-3 

fflv^e>t^'5o -^>5*>tp5^i o%x±m^6 o%(Dm(D^m^m^Mh0^v 
<m^t>tiz 0 ■nt^Bm&mm-rzmmmbi.x}^ ^vv^y-j^tmmm 

W.(Dm&W*&fem~^ z.tfrx%z>h (Dxhth&tmffitz z>h<DX&oXh& 

Mi^m^n. {pjiii Tr i s-hck mtxvvj*. mk~??*^v 
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a mmmKMVX 1/1 0 0~1 O Ofg^llrlltSit^t, 
m>b<DgiftbVXMfrmz\^ Wx-t£, 4^8 0 0 0 0~4 0 0 0 0 0 Xg -e 

^rtrofci^ 100~200 A lfo^lH^i L N #B;frK:ov^ 0D 260 £r$j 

rna mmmm) &i&#u eem lt c dna&i&#u hk^cdnak^- 

KSr^tf fc©T**> «3 , PCR £ t)^E^JSUr9-^iiifsi--5 i <b^{- .fctbfcffs 

#V ysfy-Ai^b, a?y y ^y-Aic^LTv^s rna *W&-fz>Um 
^^SfrlEfc©^^^©^^^^ :il:#ttfc:W: % Acid 
guanidium thiocyanate-phenol-chloroform ( AGPC ) jfe ( Chomczynski, P. , et 
al., Anal. Biochem. , 162, 156-159(1987)) U < fe^So ^^^#$^1 
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3 RNASrgtf fits mmt VX? W&f&ZkteXtibtifr DNA 

/^^iil^V^e>i^6|^^P^>^&^ffiV^^r cDNA 

AMV * h9>-*>? V i?£r/B^5Oa s 0* bV\, RNA LA PCR Kit 

(AMV) ver.1.1 (TAKARA #M) ^©mjK©^ y b - 5o 

— JifB-C^^tbfc cDNA Srii^^ ^S^- 
^fA^T^ n - Wb UT U -LIB (1) T*#l4f&#y J** v^KSr&ir 

^b^tbfc^y Kf±. ^tt^_hl2 (l) (omffitfV J*^ v^rf- K£ bt 

ft, JUfclftt-te. MZ-t£. 7 $ / i*»3l^ SDS-^y 

T * y ;v7 5 Kt^^K- £ 5#Ht fc^-^v-^y Piryb (cbb) ^ 0; 5 

Jfe s t-h7^t^77^-S ( Endo, Y. et al. , J. Biotech. , 25, 
221-230(1992) ; Proc. Natl. Acad. Sci. USA., 97, 559-564(2000)) ^£r^l^ 

ft<D&m%WJ£^%Xmi!)mtiV<m^tbftZ>o Sfc. ^cDNA^^^ KIB 
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-hfB (4) fcSB«©^«fefcJ:5#fenfccDNASrJiffi (1) <Dm%$#»*?U* 
^KfcLTWWWclM«r«|u ±B (l) ~ (4) (cC«o^e»||9Srr: 

3« ^ KBW tW«t 5 t i 5. _hf 3 (4) T-J&#£*l,5cDNA 

12 (1) ~ (4) lc|B«©^rifeSr|fti|3g-t-i: iCioTfe, 8K3ft¥®ffifMH£ 

*#3&i£te&^-r5t>©£ LT N E#l#-§- 1 1-13 5 ^-f-iB^fcjfes t><D^ 
l>t>«>T?W:fc^ 0 *»W©^y>C^U^KW: v 3~2 0 0mer 

* * @ ft© 3? y K £ a - Ki" 5 = ^ v ^ y * ? u*?- K * (O m left 

**t* J:5fc«iF^**T«RfcJ|bfc«|ffltfMi-sr^^^ 6 (Sawasaki, T. 
et al., PNAS, 99 (23), 14652-7 (2002)) o a —7*^ Zst?tf V % ? Kf4 x 
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*/c> /D^-iutu ^(o^Mm^m^^ RNA^y 9— 

n*- s<-? y^vcRmmzm^zz. t&x%z> 0 i,xnt>tiz>mmte±w. 
(2) \z.mm<DxmtmmKVT?^/<?m&i&^iz&£^ nm^v^^f- 

— 7V !)7yh^- (CBB) t-h7^77^-g (Endo, Y. 

et al. , J. Biotech., 25, 221-230(1992) ; Proc. Natl. Acad. Sci. USA., 97, 
559-564(2000)) ^ 5 ^ t Z> 0 

(7) ^mit^Mtt^^r-rs^y ^ w-^K&^ti^*-* — 

— T7 ^n^e — ^— . fc6VM*SP6 ^n^E— -*K — 5 * — > a 
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(1) 3 !J ^ ^ l^tf K (7>?J*mm) &h*otc mRNA 

;1/,:/7x ^ — ^SMS^ DNA ( P SP-luc+ : Prpmega £fcBL ^ ^ P ^#-J§- : E 1 7 8 
1) frmAZtLtL^XS. V&mmt bT, 2 2mer OB (A &|fcV%fc T, C x G) N 
V(T3r|&V^cA, C, G). £ fcttH (G £|&V^c A, 1\ 0©^!^©^^ 

^*UB?iJ#-^l % 2 X 3),M^>7x7- ifit^DNA©^ h^a K^2»b 
1 6 5 2^7 3' T^OiB^IJ^tfTV^-fe^^^-Y-^— (E#l##4) £ 
ffl^TPCR£rfrofc 0 #£>*Lfc^3 4 0 0 bp (O DNA ^ £ ^ ^ y — /PtfcJifc J; t) 
3f*§gU. -*l£ri#§!£ Lt, SP6 RNA Polymerase (Promega #M) ^m^Xfe^ 
£?TV\#£>*Lfc RNA ?r7x/-;l,/^ p n 7 *;VJ*$HS^s? ; — /M£f£<£>^ 
Nick Column (Amersham Pharmacia Biotech £fcM) l^iotMLfco Zth&M 

(2) ^^m&mmyo^mvmm 

immmif-*?=ij»^m*(7fcmm) & i&miz 1 o og<*>§ij^T^WFritsch 

ttm : Rotor Speed Mill pulverisette. 1 4 SO 03^8, 0 0 Orpm 

Xo - 7 ~!- 0 0mm) SrHJi&LfcfK ®mkMm t is? v^^XD^Wi. m 
*it=WMitmm : l"*K^*y'>=2.. 4 : 1) £/BV^c#51K<fc oT, ^ 
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$£aS6»bfc< jfc5S-ei5fc$£Lfc. ^V^T^ (Nonidet : t^7 7-Y • T" 

^ h-?X&m) P4 0£>0. 5^*%*g$fcK:jK»U @^i£?£$S£ffl^Tg&#- 

3A^JBS^tt£il^^©^l±^?5fe (Erickson, A. H. et al.,. (1996) Meth. 
InEnzymol., 96, 38-50) fciJSCfc. ^T^^fi 4 t^ffo fc 0 ^-f^#:^ 
"eacfebfcaA^JK^Sra^^-CIRI&W'Ufco # bttfc&ft: 1 g ^fc9 lml O 
Patterson ^(Ojj&t*— LfcftjfcH^ (^it^ftSJ&t-^ £ tT N 8 OmM 
HEPES-K0H(pH7. 6). 2 0 0mM»y>)A > 2mM 4mM 
ttft^A'^j'A, #0. 6mM Lf7^^2 0Si, 8 mM i?^:*-;* I/;*- h ~yP) 
S:*iT, L,ftV*«fc ?|iatL^P,i#Lfc e 30, OOOXg, 15 

frr$<vmfo}z£<>xmbfrz±ffi£m&&mmk urmifcu ^z>mm (^tve 

frMcH&M&h LT4 OmM HEPES - KOH ( P H 7 . 6h lOOmM^P^A, 5mM 
^^^v-^A, #0. 3mM(0 Ll7 5yj2 0iS, 4mM^^-^^h 
— /U) T'^^b Ufc-fe 77T^^^G-25*7A (Amersham Pharmacia Biotech 

2 6 Onm (C&tf (0, D. ) (A260) # 1 70 — 250 (A260/ 

A280=l. 5) \Zt£Z>£ 5 KMMVtCo 

±15 (2) -ePM^tLfcriA^K^ttai^^S. 8/zl £r£tf 
JBKJ&?fc (-?r^-^tT/ft^^^-e. 2 9mM HEPES— KOH (pH7. 8) N 9 5mM 
U !7A, 2. 7mMg^^-^^Vf7 A, 0. 4mM • T 1 ^ K 

— ?*%M), #0. 23mMLMT^ 7^2 0 2. 9 mM S^*-* h ~/V s 

1 . 2 mM ATP m%nm&m, 0 . 2 5mM GTP (ftJfclfiMltfcjR) % 1 5mM 1/7 
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^>-y >M mftmm&M). 0. 9U/ M 1 RNase inhibiter (TAKARA#Mh 5 
Ong/ n 1 tRNA (Moniter, R. , et al. , Biochim. Biophys. Acta., 43, 1-(1960)), 
0. 4 6^/1^1,7^^ (Roche*tM)) 2 .5 /i l£ffsj»!Lfc 0 COS 

2 6 < CT?4I#|HH' y^fa^ h bfc 

s*"*^ 30 ^ n»w«, 2i*no«, 4«rn«©s*tt4s.5/*i*5 

(LSeOOOICr-^^^-vVn^^w.^) ^rffi^T 14 C-leu (55^ t> L 
T? t> G &m^tiHm&1f8.f&mi£&; o fc mRNA ^WV^SfSlttSr^ L/c„ C £ £ 

/P-i/^ ^ 7 —if DNA ( P SP-luc+ : Promega # ^ n : E 1 7 8 

nts fc, ^©3' ftlfcnlfy^EJS^^sfc^oA^ 3CRl*©3» «fcA-> 
-fX$M£(D5' mt&mmWl 2nts, 35'^© 5* {WlCSP6^n^-^^55g^ 

mm*m^ *fc9^^x«wft©5' teKsmsmi 2nt s% ii:^ 5 ' #j 

;^>7x7- ^st^DNA©^ Fy7"='K^bl 6 5 2^-* 3' T^OiH^lJ 
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tcm 3 4 0 Obp (O DNA mK&^f J —JVfrmp. £ V WM: U r*L£ri«£ UX, 
SP6 RNA Polymerase (Promega *±M) SrJl^T^^£:*TV\ #£>*Wc: RNA Sr^oi 
7 — /V/^ n.n ^^/l^A^iik / — /MfcJROtL Nick Column (Amersham 

Pharmacia Biotech *±M) £ o T*f 1£ Ufc 0 £*u£riBlRg|M £ Lt^T©^ 

mmmi (2) xp^^ttfc^^^H^ttw^^s. 8 ^1 ^tf^ejr 
^ffi^M ^tfh^e^nmmrm^x^ 29m hepes-koh ( p h7. 8), 9 5 mm 

m#V$J*. 2. 7mM@^^-^^^^^s 0. 4mM^^<7^5: S?^ (^^94 ' T 
> h=*;**fc$8h €-0. 2 3mMLS7^iJ2 0m 2. 9mM v^^"* V;*" 
h 1. 2 mM ATP (jfaft^^tSSlh 0. 2 5mMGTP (fPSfoWUfctSL) % 1 5mM 

^UTf-^V >>Wt (faytt&MttW , 0. 9U//il RNase inhibiter (TAKARA *L 
H£K 5 Ong//tl tRNA (Moniter, R. , et al. , Biochim. Biophys. Acta., 43, 
l-(1960)k 0. 4 6 (Roche ^tM)) 2 5 M UfI 

bfc 0 -^^^-tlB(l)Xf^Mbfc7^^A@a?iJ^tf mRNA&8 n gJPxl. 
2 6°Ct?3 bbfdo 3 0^, S^n^^v-^K (fd}fe*fi3SS 

(3) a $S?fc£4gBB<£>flsjfc . 
1 0%^ 3 2 5mMTris-HCl (pH 7 . 6h 5 0mMi^>fb^ 

0. 75/tM v^n-^i^ K(fP^m%hM)s 6 0%">3f ^I(f 

2 5mMTris-HCl (pH7. 6), 5 OmMifrfb* U *7 A N SmM^fc-^^iX? A s 6 

0%i/a^ (-^-^94 ' h~?M±M:). 0. 7 5 uli l<"7 K (fP 

2. 5mL -fo^^W^AtbfCo ^©t, ^7^-^- (IfP^ai: 
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BIOC'OMP-GRADENT MASTER) &m^TT3B©Ej£-C*&£4gffi£tf=ofc 0 

SPEED : 2 5 RPM„ ANGLE : 5 5 deg. „ TIME : 1 mim: 5 0 sec. % 2 |hJ g % SPEED : 2 

5 RPM N ANGLE : 8 3 . 5 deg. % TIME : 1 mim: 2 5 sec. ) ftM V1t&Bt43E3&Wt\S. 

Tris-HCl (pH7. 6). 5 OvUmt* V 5mM ^fc^^? A (t^y^ . 

ir?h-?xtkm) 7 5 ui znz±m (3) •xnmvit$'amm&*a 
mmmtzmit. 40, 00 or Pm . 4 °cr* 1 B$ra&4> (hitachi ttm m»i-m cp 

6 5/3 N n-^— P55ST2) L/c 0 ^II 00-1 2 0^1 foBMS!), # 
M^2 6 0nm (C«tt««^«A (0. D. ) fcfHBLfc. r©^^@2^t„ 

3 ~ 2 3 ®# a 32. 5-45%) AGPC & (Chomczynski, P. , et 

al. , Anal. Biochem. , 162, 156-159(1987)) £rffi V^T RNA if&/±i L7c 0 ^(Dm^±M 
f-*j-L DNase I (TAKARA 25U Sr^D^, 3 7°CT? 1 5#W-f h U 

T^#DNA $rr9-^L, ^£D^ X 7 ^ / — /^/^ n a /ft A- A & ft N J— /l^ttm. 

(5) cDNA©ffr&£i#i|iS 

RNA LA PCR Kit (AMV) verl. 1 (TAKARA #M) &R^X &&&&&& (^jft,^ 
tlMtfem&1*s 5mM^b^^v-!>A N 1 X RNA PCR buff er N 1 mM dNTP mixture, 
1. O/zM Tm^^^f^ (E*l##4), lU/nl RNase Inhibitor. 
0. 2 5 U//zl Reverse Transcriptase) &^i$lL N #IM£LT_LfB (4) CD RNA 
&m&l£m&iQx.Xmm^Rjfc&ft\,\ cDNA £r{£MUfc 0 ^£9 cDNA 3 

(0 3' mmw&irr&*y ^^tu^Y^is^yj-*- (e#i##6K ^ 
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tf^-y =f^^ u^-^- K^rm^^^^ (ib#i#-§- 7 ) t hxm^x pcr 

£*TV\ %3 1 5 Obp (D DNA ®f>ff £#fc 0 rtUC Exonucleasel (USB *±®D ^ 5U 
JP^L 3 7 < CT?3 OftmJ >^3.-<— 8 0^3 0;$M ^df^^— b£rff^ 

Exonucleasel ^(D^±M^ GFX™ PCR DNA and Gel Band 

Purification Kit (T T fr-* -sT JrT ? #M) £JBl^TT;*f u — ' 

^tfTl/^-tl/*-??^-*— (IE?!l#-5§- 9 ) &m^fc?CR%n^, ^7x7- 
ifjfr^ DNA £^##Jt^MxJ 3 2 0 Obp© DNA #fc 0 - © PCR 1/tl 

£_Lte (5) -eniiixbfc^j i 5 obp<DWAWi}i(D5 o fr&imomvMmfr&m 
wz.m/^y'i-*— (mzm-^i oh RUT^^iy^zf^^^— (@h^j#-^- 

4) ^rffi^TS^ PCR ^t^Tb^ffi) 3 4 0 Obp © DNA fflrft&j&fc.o :©4^©3M 
mMlZ. SP6 RNA Polymerase (Promega #M) £JB ^T3fc^3rfTV\ RNA 

%7 ^ S ? X2 u / — Nick Column (Amersham 

Pharmacia Biotech *fcM) K J: o T*fM L/c ^n&IBlRgf M £ UT^JS^J 2 (2) 
~ (6) ^liM^/l^U, 2 3§8B£*|$ S (2) ~ (6) &mV&Vfro 

X'&hM^^^ t^'&O) mRNA ^MMMfe^M 

(l) aA^JEE^MMa*^**^* ('<y^ifc) i^J;5^^^K-a-^ 

HJSMl (2) TUM Lfc n A 5 . 8//1 ^tfiei^ 

f&mZifom (ttb^^Mm^X^ 2 9mM HEPES-KOH (pH 7 . 8) N 9 5mM^ 
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^*|tMK4§-0. 2 3B MLl7^S|2 0m 2. 9m M^^^ h 
-/K 1. 2mMATP (»3fttt**fcKK 0. 2 5mM GTP <ft3ft**tfc* K 1 5mM 
*1-WP*K (ft**WHt», 0. 90/^-1 RNase inhibitor (TAKARA *fc 
», 5 0 ng/ /z 1 tRNA (Moniter, R. , et al. , Biochim. Biophys. Acta., 43, 
1-(1960)K 0.. 46n/1^7f^ f OtochettW, 2nCi/ M l »C 

-Leu (^^^sr^ttao) 2 5„u«iu«:. zvBu&*Km*mm*auL*2 

bt\ SP6 RNA polymerase (Promega fcfcV^TMPfcfy^ " RNA 

* 7 , y BB7*^x^ -A**©*, Nick Column (Amersham 

Pharmacia Biotech *fcM) fci 5|f«U^fc 0 *fc % ^hn^ iti 
*»aMH«i:UT^ 3 *^^5r^ (TMV) (Q) BW4r 5 > # m 

3> *»W**^^^0nts, HH 6 0 0ntsO2S^DNA 

jam***; 3or immm, 2*m*. 4wj« ojb » # 5,i« 

(LS6000IC : ^ y * ^ ^ a ^ ^ ) ^ , , T ^ ^ ffi ^ ^ ^ 

^A4| (H3AK 5 7nt.©*tt3*vr*A* (H3B) ( ^ QE*|* 
^AbfcmRNA tl^lSs^ttajStti-^bfc. 

(1) TA^n--^^^^^^^-^ 

3***^ *%ft| 2 ( 6) T'#^C7^Agg^2 2nt S ©mRNA 

24 



£rJEV^c!i£te41M ^/V#, 5 7nts (Dm$3 "$-4 ? '^&<D DNA ®T,t£:, pGEM-T 
Easy Kit (^a^^^) ^rfflVMT. (^tl^ft*^^, 1 X Rapid 

Ligation Buffer, 5ng//t 1 pGEM-T Easy Vector) K^P^T, 1 4°CT?4 B#fSH>_ 
j^a.^— LT, DNA egrJtSr pGEM-T Easy Vector A/ft: 0 

ffiV^ffjM10 9 (TAKARAltM) I' b7y^7^— ^^V\ 5# 

— ?=^^X%n^tc 0 -%:<Dffi^ 5 7nt7>-^Xtli2 7@gf 1 
1^3 7), 2 2nt 7>-y^^X-T?(i9 6 Hfg (IB#l#-i§-4 0~1 3 5) <E>fr3l 
OlB#l£r?i£|gl.fc 0 5 7 nt J is?** 4 XT? 2-9-^^/^(0 DNA $Ut3:l^4il 

gB?ij#-^3 8*5^1^3 9 Kxkztizmmmm&mmvtio 

(2) SfaS^ISr^tpDNASf^Of^fife 

/l/i/Z7 x7-^t^ DNA ( P SP-luc+ : ^X2 ^ tf#M* # * : E 1 7 8 

1 ) ^#A^^c^7^ 5 KSrt&Sifc tt, ( 1 ) T»#£;h,fc* ? Kffi^lJ (^r 

tt-etb7 V^AgMfcdS 5 7 nts <E>#^teN o . 57-6 : IB#)#-^ 1 1 , N o . 57-40 : 
Ifl?!l#-5§- 1 5 , No. 57-91 : gH^!l## 2 0 s 7 2 2 nts ^i^te, 

N o . 22-2 : ia?!l#-5§-4 1 , No. 22-5 : I3?IJ#-i§-4 4 , N o . 22-10 : gH?!l#-§- 
49, No. 22-12 : iB^J#-^- 51, No. 22-18 : 57, No. 22-23 : 

ffi#i##6 2) i^^5 ' {Hyfc*itIS?!lt, -^^3' m\^?^r7 ^"7— M<D*# 

— h n K^SratflB^J (No. 57-6, No. 57-40, N o . 57-91 O^^f^Ht-^ ^ 

77 (No. 57-6 : 13 6, No! 57-40 : @B?U#^- 137, No. 

57-91 : WZm^ 13 8, No. 22-2 : IB?!I## 139, No. 22-5 : I2?IJ#-5§- 1 
4 0 , N o . 22-10 : gB^J## 1 4 1 , N o . 22-12 : 1 4 2 , N o . 22-18 : 

1H#I## 14 3, No. 22-23 : gB#l#-*§: 144) £ , 3' ^SR&*$d'$J 160 
Onts fcfrS «fc 5 fcK#l##4 ('|a«cUfcT^^-fe>'^77-^ > ^-i:^^V^^ 
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pcr fc. 9 hn±m 3 4 o o bp (3> imnmm»» ieoo „t.) © DM 

m*l,l tMt bt, *«gB?to 5 ' fl)c SP6 ^W-J-BJItaitbfc 

?~kyx7 7 j -r-ktm^itK&itTwmmm? a o o bp ©dna 

(3) aA^WtMMi*^***^ i* 99m icu^w^K^ 
3ttt«l (2) -CMJjLfc^A^K^ttUl/ft^jRs. 8*1 UstsmtsK* 

MR&m (**wen*iMMu.. 2 9 m« hbpes-koh M7 . sk 95^^ 

*y?A, 2. 7,JI*SK«'^A, o. 4mM^^ 5 ^ .y^ 
h = #;,,tSK * 0 - 2 31HrSy 82 o«g, 2. 9.11 . 

1. ZmMATP (mmttW, 0. 2 5,* OTP (ftjbWRttW. 1U 
'^"^ 0. 9U/„1 RNase inhibiter (TAKARA it 

*K 5 Ong/,1 tRNA (Monitor, R. , et al. , Biochim. Biophys. Acta., 43, 
1-C1960)), 0. 4 6 ft/1 ^7f^t-f (Roche iiJS), 2nCi/„l He 
-leu iSMtMLt. r»KJWtte«R»Wrt«l* 2 

■KIMfcftS fflRNA 14, ±|B (2) TJ**b*: DNA SrSitbT, SP6 RNA 
polymerase (Promega ttffi) */B^T<E**fr Vv #fe*lfc MM 
#»B7**.A*H, *#y-*Ua«€>«. Nick Column (Amersham Pharmacia 
Biotech ttS) fciSM.UTjBv.ft. ^.hB-^otw^^ 
tLTMn^f^^^ (TMV) (fl) E?1J ^ 6 , 0mmmmzis 

C«5^, StSU a> hu-*i LtJBi^fc. 

k«ii»k«. som. iwow. 2«n«. 4wno{cmi,iH 

* E;, * S '^' BM»8Ci9, **-»-^w-v a 
(LS6000IC : ^ „ * ^ a ^ T » C - leu b 
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it, r (Dffigz&m 4 i^-t-o 3 ' #mmmi&&^-& nrna -cn o . 57-6 cm 4 b ) x 

No. 22-12 m4A) la^JSr-atf RNA %m^tc&f&mz&\,^X\$, QlB^J^tp 

mmmi (2) xmm\^t^^m^^m^mi 1. e^i^^-tfge® 

^fifc/BS/fc^ (^tt-e^ft,^^T?. 2 9mM HEPES-KOH (pH7. 8) N 9 5mM ffi 
MXVVJ*. 2. 7mM@^-^^>'? A N 0. 4mM ^^/l^ (-^^7 • T 
? *.#M), . 2 3mMLS7^^2 0ii, 2. 9 vM 

) /K 1. 2 mM ATP (?P3fcMlj£%fc$gK 0. 2 5 mM GTP (fn«e3£*fc§S!h 1 5mM 

? UT^^V I'M (faftti&MttW > 0. 9U/ /il RNase inhibiter (TAKARA *± 
5 Ong/ ixl tRNA (Moniter, R. , et al. , Biochim. Biophys. Acta., 43, 
l-dQCO)), 0. 4 6 /*g/l ^7fW-f (Roche %M)) 50^1 £rf£$g 
Ufc. ^(DRfomizmmMmmRKA £rl 6/*g/5 OfilM^ 2 6*0^481^ 

^SR^i£ ft -5 mRNA Kt, GFPat^^- DNA (Chiu, W. -L. , et al. , Curr. Biol. 
6, 325-330 (1996)) A&tbfc pEU-GFP & — (Sawasaki, T. et al. , PNAS, 
99 (23), 14652-7 (2002)) Sr^fcl. QIB2W:fr2rNo. 57-6 ffi^U-IE^^Lfc 
^7°7^5 KDNA&i^i: LT, SP6 RNA polymerase (Promega *±$g) %JlV> 
xm^&ft^. #£>*Lfc RNA Sr^^y — V^noy^/VAitU, ^^y— /i^ifc 
I£<£>^ Nick Column (Amersham Pharmacia Biotech *±M) <fc 9 *t$Sl UT/BV> 
fc 0 £fc N =« V Yn— ;V(oUWm^^^Mnt VX?/<=>^*Fs( ? V^f s^x (TMV) 
(7>^-y^f (Q) ia?iJ& 5' ^fUR^l-^. 3' ^ifii^lSll 6 0 Onts 

±m&&f&^<D&.!&mfrt> 2 4. 4 8lf^'i|l0. 5/*l £r££ElU 12. 
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5 %SDS-#!> T? y,VT S VnntkWi (SDS-PAGE) T^gtU ^^uy 7 
ZsY?;V- (CBB) KZZVk&KZV)^^ ZtD&gkZmsK^ 3 > ^ 
f?^Sr^tf mRNAT'No. 57-6 IB^J^r^tf RNA ^^V^Tcjg^f^fc&l^T t> N 

*mmteB*x-mm£ti*i&m2 001-396941 &mmt lt^d, 
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Iff 4> 4& BB 

m*pfrt>tfyvtfy—j»mfr*®to:i', (c) y tfy—Mm&\^-£nzm 

2. X5g(c)-e#fetufc^^ 1/^-^ KiB^J^^-g■tfilM^^ffiV^T. iulB (a) ~ (c) 
T. buIB (a) ~ (c) 0X5g^«93g-fr i:^r#tlti:-rsit^lS3^<75^ 0 

T*$)5r i: «r4*«fc-r5fll^ 1 — 7 m^Tt^fclE^^feo 
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12. 3~200mer ©5$©A»7^A^^ &® 

13. mm%)m$:fflfflTz>mi&dK rna ^^/^©5 ? -^^y-^-@B^j^ 

i 6. ft^m9~i 3ov>-rtt^(ci2m«ojKy i^^K^tf-^^— o 
^vmm<Dm^mx^ox, (a) \mx^^.n<D^* u^Ymmsts 

1 8. Ig(c)-e#e>*ifcJ** ^*^KE*Sr*tr*a*«V*T. tulE (a) - ( c ) 
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SEQUENCE LISTING 



<110> ENDO, Yaeta 

<120> Nucleotide Sequence Having Activity Regulating Translation 
Efficiency and Use Thereof 

<130> 09522 

<150> JP 2001-396941 
<151> 2001-12-27 

<160> 145 

<170> Patentln version 3. 1 

<210> 1 

<211> 76 

<212> DNA 

<213> Artificial 

♦ 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 1 

cgatttaggt gacactatag aactcaccta tctcbbbbbb bbbbbbbbbb bbbbbbatgg 
aagacgcca aaaacat 

<210> 2 

<211> 76 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 2 

cgatttaggt gacactatag aactcaccta tctcvvvvvv vvvvvvvvvv. vvvvvvatgg 
aagacgcca aaaacat 



1/44 



<210> 3 

<211> 76 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 3 

cgatttaggt gacactatag aactcaccta tctchhhhhh hhhhhhhhhh hhhhhhatgg 
aagacgccaa aaacat 

<210> 4 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 4 

gtcagacccc gtagaaaaga 

<210> 5 

<211> 112 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 5 

cgatttaggt gacactatag aactcaccta tctchhhhhh hhhhhhhhhh hhhhhhhhhh 
hhhhhhhhhh hhhhhhhhhh hhhhhhhhhh haatggaaga cgccaaaaac at 

<210> 6 
<211> 27 
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<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 6 

ggtgacacta tagaactcac ctatctc 27 

<210> 7 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA 



<210> 8 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 8 

ggagagcaac tgcataaggc 20 

<210> 9 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 



<400> 7 

tatgcagttg ctctccagcg 



20 
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<223> Synthetic DNA. 



<400> 9 

agcgtcagac cccgtagaaa 

<210> 10 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 10 

gcgtagcatt taggtgacac t 

<210> 11 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 11 

cccaacacct aataacattc aatcactctt 



tccactaacc acctatctac' atcacca 



<210> 12 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_f eature 

<223> Synthetic DNA. 

<400> 12 

ataccactca atcccacact cacaccatcc cacacatccc ccaccccatt ttctcca 
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<210> 13 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 13 

ccaccacatt catccatcct ctactcacta tatcaacccc tccacttacc tctccac 57 

<210> 14 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 14 

cctaacacta cacaaaccta tcaattcata ttttctaccc tcactcactc actccca 57 

<210> 15 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 15 

ctataaaccc accttaccaa tctccacatt caatatctct ccccttaccc tcatcac 57 

<210> 16 

<211> 57 

<212> DNA 

<213> Artificial 
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<220> 

<221> miscfeature 
<223> Synthetic DNA. 

<400> 16 

atctcaatac tacatctaac accaaacatc ctcccatcca cccataacac tccacct 

<210> 17 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 17 

tacccacatt caccactctc actaatatat taaccaatcc tattaaaaca acccacc 

<210> 18 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 18 

ctctactcac catttacctc caactcttcc ctacaatcta cccatcccct tcattat 

<210> 19 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 
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<400> 19 

ccccccccct tacaattcca caaacacttt ctccttctat ctacctacaa atacttc 



<210> 20 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 20 

ccaacaccaa taccaactcc actcacctat 

<210> 21 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 21 

tcttccacct tatcccaccc acatccaatg 

<210> 22 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 22 

cccagtccca aaccacttca atttccttcc 

<210> 23 

<211> 57 



ctccacctca cacacacttt tccatcc 



cacataaaca ttcctcccat tttttct 



caccatccta accaattacc attaccc 
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<212> DNA 

<213> Artificial 



<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 23 

aactcaccat caaccaccct tcaacacccc atcttccctt accactactc taccaca 

<210> 24 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 24 

tccacaacaa caccctcaca ccccatcata atctaatcta catttccata tttcaca 

<210> 25 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 
<221> 

misc_f eature 
<223> Synthetic DNA. 

<400> 25 

aacccaccat ttatcccaac cttccccacc acacatatca tatctacatc taccctc 

<210> 26 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
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m 

<223> Synthetic DNA. 
<400> 26 

cccacaacaa caccctcaca ccccatcata 

<210> 27 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 27 

ccccacataa tctacaaccc ccctcacacc 

<210> 28 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_f eature 
<223> Synthetic DNA. 

<400> 28 

ccatcaccat ccacttaact tatccaacca 

<210> 29 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 29 

cccacaacaa caccctcaca ccccgtcata 




atctaatcta catttccata tttcaca 



atcaacactc aatcaataac ccaacat 



> 



taccaccccc cctatcctac cactccc 



atctaatcta catttccata tttcaca 
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<210> 30 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 



<400> 30 

ccactaccac ttaatctaaa actcacctaa tcaaaatcct catacctttc ccacttc 

<210> 31 

<211> 57 

<212> DNA 

<213> Artificial 



<220> 

<221> misc_feature 
<223> Synthetic DNA. 



<400> 31 

aacccaccat ttatcccaac cttccccacc 

<210> 32 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<220> 

<221> misc_feature 
<222> (3).. (3) 



acacatatca tatctacatc tactctc 



<223> "n" stands for a, g, c or t. 
<400> 32 

ccntcaccat ccacttaact tatccaacca taccaccccc cctatcctac cactccc 
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<210> 33 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 33 

caccccacta tcctaatcaa cctctaacta cataccacta cctatttatc catacac 

<210> 34 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 34 

cccacaacaa caccctcaca ccccatcata atctaatcta catttccata tttcaca 

<210> 35 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 35 

cccacaacaa caccctcaca ccccatcata atctaatcta catttccata tttcaca 

<210> 36 

<211> 57 

<212> DNA 

<213> Artificial 
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<220> 
<221> 

miscjfeature 
<223> Synthetic DNA. 

<400> 36 

acaccactac cacacccccc cttaatttac aactcacctc ctactcccac aaccaac 

<210> 37 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 37 

cacatcctaa ttcttacata acccacatta ccctacatct taatcccaca ttctcac 

<210> 38 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 38 

tcatcctcaa cccacctcct atatatccca attttctcaa tcctccccct tttaata 

<210> 39 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 
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<400> 39 

tcacctcccc actccccaac ccaataacat aaacccccaa ccataaaaac tccactt 

<210> 40 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 40 

tccctactac cccttaactc tc 

<210> 41 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 41 

cttatcctat tttcctctta ca 

<210> 42 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 42 

cttttctttc attccttaac tt 

<210> 43 
<211> 22 
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<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 43 

cctttcaaaa ctcattaatt tc 

<210> 44 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 44 

tcctatccaa ccatacatcc tt 

<210> 45 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 45 

tcaattttcc accacactac tc 

<210> 46 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 



<223> Synthetic DNA. 



<400> 46 

ttaatattcc tcacattctc ta 

<210> 47 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 47 

tctcacaata tttataacaa tt 

<210> 48 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 48 

ttttcatcaa cactaactat cc 

<210> 49 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 



<400> 49 

tcccacattc ccccctatct ct 



<210> 50 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 50 

ctttttttac tcctccaccc ct 

. <210> 51 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 51 

attttttctt aattccctca tt 

<210> 52 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 52 

tcacatctat taatctattc ac 

<210> 53 

<211> 22 

<212> DNA 

<213> Artificial 




<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 53 

atttttccat ataaccttct ct 

<210> 54 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 54 

ctttcattac cataaaatcc tt 

<210> 55 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 55 

ctcatttcaa attttcttac ca 

<210> 56 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 56 




22 



22 



22 
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attccattcc ctaattttca at 



<210> 57 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 57 

tctccacttt tcttttacac cc 

<210> 58 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_f eature 
<223> Synthetic DNA. 

<400> 58 

caaatcttta attcttccct ac 

<210> 59 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 59 

attttttctt aattttccat tc 

<210> 60 
<211> 22 
<212> DNA 




<213> 



Artificial 



<220> 
<221> 
<223> 



misc_feature 
Synthetic DNA. 



<400> 60 

aaccaataat ccatcctttt ta 



22 



<210> 61 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 61 

cttttcacta ctttacttct tt 22 

<210> 62 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 



<210> 63 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 



<400> 62 

acactatcaa tacctactct tt 



22 
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<400> 63 

taacacttat tcaataattc aa 



<210> 64 

<211> 22 

<212> DNA 

<213> Artificial 



<220> 
<221> 
<223> 



mis c_f e a tur e 
Synthetic DNA. 



<400> 64 

acttattttt ccacacttac tt 



<210> 65 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_f eature 
<223> Synthetic DNA. 

<400> 65 

tttactattc tttctattct tt 

<210> 66 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 66 

tcattttacc aatcatccct ta 



<210> 67 



<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 67 

tcttaaccaa tttcatacca cc 22 

<210> 68 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 



<210> 69 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 69 

acacatctat tatccctctt ct 22 

<210> 70 

<211> 22 

<212> DNA 

<213> Artificial 



<400> 



68 



tacacataca atctaattcc ct 



22 



<220> 
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<221> misc_feature 
<223> Synthetic DNA. 

<400> 70 

ctacctccat ttcaaccata tt 

<210> 71 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 71 

tctctatatt ttcaataaca ac 

<210> 72 

<211> 22 

<212>. DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 72 

acattaacac ttttttttaa cc 

<210> 73 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_f eature 
<223> Synthetic DNA. 

<400> 73 

tcaatcccct ttcataccaa tt 



<210> 74 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 74 

tactctttta actcctattc ta 

<210> 75 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 75 

tcacattatc ttttctcttt tc 

<210> 76 

<211> 22 

<212> DNA 

<213> Artificial 

. <220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 76 

ctaccttacc aattttttac cc 

<210> 77 

<211> 22 

<212> DNA 

<213> Artificial 



<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 77 

gccttacccc ctcatcccct ca 

<210> 78 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 78 

tattcacatc accccttaac tt 

<210> 79 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 79 

tctcaacaac atactttttt ta 

<210> 80 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> inisc_f eature 
<223> Synthetic DNA. 




<400> 80 

cctactactt tccaatcttt tc 



22 



<210> 81 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 81 

ttttatattc aacatactat tc 22 

<210> 82 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 



<210> 83 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 83 

caccacccac acacatacaa ca 22 



<400> 82 

tctttcactt aaactatcca tt 



22 



<210> 84 
<211> 22 
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<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 84 

acattctcca tacctacatt tc 

<210> 85 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> inisc_feature 
<223> Synthetic DNA. 

<400> 85 

ccctaactca atcatcatac at 

<210> 86 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 86 

aatccccttt tcacaaacct tt 

<210> 87 

<211> 22 

<212> DNA 

<213> Artificial 



<220> 
<221> 

misc_feature 




<223> Synthetic DNA. 
<400> 87 

aatccccttt tcacaaacct tt 

<210> 88 
<211> .22 
<212> DNA 
<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 88 

aaccttcttc taaatccatc at 

<210> 89 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 89 

tacattcaca cttaatttat cc 

<210> 90 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 90 

tacttattta accctattca cc 




22 



22 



22 
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<210> 91 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 91 

tcatactacc aaaaacctat ca 

<210> 92 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 92 

tcattatcac attacactta ct 

<210> 93 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_f eature 
<223> Synthetic DNA. 

<400> 93 

tcaatatttc cctctctaaa at 

<210> 94 

<211> 22 

<212> DNA 

<213> Artificial 



<220> . 

<221> misc_feature 
<223> Synthetic DNA. 



<400> 94 

ttctatcatt ttctacttat ta 



22 



<210> 95 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 95 

atattattaa cccttttcaa at 22 

<210> 96 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 



<210> 97 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 97 



<400> 96 

ctaacttcta cacaacattt tc 



22 
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tactatctac cctcacacca ct 



<210> 98 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 98 

accaaaccaa tttaattttt tc 

<210> 99 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 99 

tatatttccc ataattacaa aa 

<210> 100 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 100 

aacatttttt catcttttca ta 

<210> 101 
<211> 22 
<212> DNA 



<213> Artificial 
<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 101 

actctcacct tcaaccccct tt 

<210> 102 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 102 

tctctcatcc cacctcaatt tt 

<210> 103 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 103 

attctcttat catacacaca cc 

<210> 104 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 




22 



22 



22 
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<400> 104 

tcactttttc caccacaatc ac 



<210> 105 

<211> 22 

<212> DNA 

<213> Artificial 



<220> 
<221> 
<223> 



misc_feature 
Synthetic DNA. 



<400> 105 

tcttttaaaa ctttcctcaa tc 

<210> 106 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 106 

tatttttcaa ccctatatta ta 

<210> 107 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> miscfeature 
<223> Synthetic DNA. 

<400> 107 

ctatccttta aactctaacc tc 



<210> 108 



<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 108 

taaacttttc cttccctcta ct 

<210> 109 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 109 

tatttcctca atttatctct ct 

<210> 110 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 110 

tcccattaac tttcccaaac ct 

<210> 111 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 



22 



22 
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<221> misc_feature 
<223> Synthetic DNA. 

<400> 111 

tcatcttcac caacccctca tt 

<210> 112 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 112 

tctacacaaa acatttccct ac 

<210> 113 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 113 

catcttacat aatatcttct at 

<210> 114 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 




22 



22 



<400> 114 

atccatccca ttcgactttc cc 
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22 



<210> 115 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 115 

tacaacaatt ttctaaccat aa 

<210> 116 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_featvire 

<223> Synthetic DNA. 

<400> 116 

ccctcacact atcataccta ct 

<210> 117 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_f eature 

<223> Synthetic DNA. 

<400> 117 

tctcaattac tacatttcac ca 

<210> 118 

<211> 22 

<212> DNA 

<213> Artificial 



<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 118 

acttctttta cctctcttct tt 

<210> 119 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 119 

atttctttcc tttatcattt ta 

<210> 120 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 120 

aattactttt tcttttccat ta 

<210> 121 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 




<400> 121 

accttattta cactaaacat tt 

<210> 122 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 122 

atacaacttt caacttccta tt 

<210> 123 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 123 

tctattcttt tcactccaat cc 

<210> 124 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 124 

ttacaccttc actaaatcac ta 

<210> 125 

<211> 22 




22 



22 



22 
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<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 125 

tctattttaa tctctaacct tt 

<210> 126 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 126 

ttttccacac actcctttcc at 

<210> 127 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 127 

ttattttatt cttctaatcc tc 

<210> 128 

<211> 22 

<212> DNA 

<213> Artificial 



<220> 

<221> misc_feature 




<223> Synthetic DNA. 

<400> 128 

ttcttcaaac acacacatta tt 

<210> 129 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 129 

cctctttatt aatatcttct ct 

<210> 130 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 130 

tactcattta tctccttttc ta 

<210> 131 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 131 

caccatcaat ccactatatt tc 




22 



22 



22 
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<210> 132 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 132 

taattattct acttcaattt tt 

<210> 133 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 133 

atcatctact cacaacccct ta 

<210> 134 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_f eature 
<223> Synthetic DNA. 

<400> 134 

tcttcttatt actatacttc ct 

<210> 135 

<211> 22 

<212> DNA 

<213> Artificial 




22 



22 
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<220> 

<221> misc_feature 
<223> Synthetic DNA. 



<400> 135 

atcacttaaa ccttctcact ta 

<210> 136 

<211> 90 

<212> DNA 

<213> Artificial 

<220> 

<221> niisc_feature 
<223> Synthetic DNA. 

<400> 136 

ctcacctatc tccccaacac ctaataacat 
acatcaccaa atggaagacg ccaaaaacat 

<210> 137 

<211> 90 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 137 

ctcacctatc tcctataaac ccaccttacc 
cctcatcaca atggaagacg ccaaaaacat 

<210> 138 

<211> 90 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 



tcaatcactc tttccactaa ccacctatct 



aatctccaca ttcaatatct ctccccttac 
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<400> 138 

ctcacctatc tcccaacacc aataccaact ccactcacct atctccacct cacacacact 
tttccatcca atggaagacg ccaaaaacat 

<210> 139 

<211> 54 

<212> DNA 

<213> Artificial 



60 
90 



<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 139 

ctcacctatc tccttatcct attttcctct tacaatggaa gacgccaaaa acat 

<210> 140 

<211> 54 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 140 

ctcacctatc tctcctatcc aaccatacat ccttatggaa gacgccaaaa acat 

<210> 141 

<211> 54 

<212> DNA 

<213> Artificial 



54 



54 



<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 141 

ctcacctatc tctcccacat tcccccctat ctctatggaa gacgccaaaa acat 



54 
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<210> 142 

<211> 54 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 142 

ctcacctatc tcattttttc ttaattccct cattatggaa gacgccaaaa acat 

<210> 143 

<211> 54 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 143 

ctcacctatc tctctccact tttcttttac acccatggaa gacgccaaaa acat 

<210> 144 

<211> 54 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 144 

ctcacctatc tcacactatc aatacctact ctttatggaa gacgccaaaa acat 

<210> 145 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 145 

cgatttaggt gacactatag aactcaccat etc 
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